Spatial characteristics of receptor-induced calcium signaling in human lens capsular bags.
Despite recent improvements in intraocular lens (IOL) design, posterior capsule opacification (PCO) arising from lens cell growth remains a major problem. Calcium signaling has been shown to play a major role in driving human lens cell growth, and therefore it is necessary to understand the underlying mechanisms. Calcium signaling was studied in capsular bags (ex vivo) removed from donors who had undergone earlier cataract surgery. Fresh capsular bags were also produced from intact donor lenses and cultured in serum-free EMEM for up to 8 weeks. Both preparations were loaded with Fura-2, and ratiometric imaging of cytoplasmic calcium was performed using epifluorescence techniques. Changes were monitored in response to 10 microM ATP (adenosine triphosphate), 10 microM acetylcholine, and 10 ng/mL epidermal growth factor (EGF), and data were collected from equatorial, posterior, and anterior regions. Calcium transients were also recorded from anterior epithelial specimens in response to pilocarpine. All equatorial cells of ex vivo bags responded to ATP and EGF, but not to acetylcholine, and this pattern was maintained in the cultured bags. Posterior capsule cells of both preparations also had similar properties, in which a large proportion of the cells responded to ATP and EGF, but not to acetylcholine. Conversely, most anterior cells of the in vivo bags responded to pilocarpine, whereas no cells in the cultured bags responded. All cells in the fresh anterior epithelium responded to pilocarpine. Ex vivo capsular bags retain the region-specific calcium-signaling characteristics of the native lens. Apart from losing M1 muscarinic expression properties, the in vitro capsular bags also reflect region-specific signaling properties and therefore provide a good model for the investigation of the contribution of calcium-signaling to PCO.